Improving flavour and quality of tomatoes by expression of synthetic gene encoding sweet protein monellin.
Monellin a sweet-tasting protein exists naturally as a heterodimer of two non-covalently linked subunits chain A and B, which loses its sweetness on denaturation. In this study, we validated the expression of a synthetic monellin gene encoding a single polypeptide chain covalently linking the two subunits under T7 and fruit-ripening-specific promoters in Escherichia coli and tomato fruits, respectively. Purified recombinant monellin protein retained its sweet flavour at 70 °C and pH 2. We developed 15 transgenic T0 tomato plants overexpressing monellin, which were devoid of any growth penalty or phenotypic abnormalities during greenhouse conditions. T-DNA integration and fruit-specific heterologous expression of monellin had occurred in these transgenic tomato lines. ELISA revealed that expression of monellin was 4.5% of the total soluble fruit protein. Functional analyses of transgenic tomatoes of T2-5 and T2-14 lines revealed distinctly strong sweetness compared with wild type. Monellin a potential non-carbohydrate sweetener, if expressed in high amounts in fruits and vegetables, would enhance their flavour and quality.